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© A line, filter ^includes a magnetic core- having a 
leg. A bobbin . is ^pjaced around the v leg of thei.mag- 
netic core. The bobbin has y end ; ,col|ars : proyided .with 
projections respectively. A. pair of, windings are pro- , 
vided on ttie bobbin^ A .molded casingrnade of resin 
houses tye magnetic, core, Jh^^pbbin, and^he win-, 
dings. Ttie casing has. movable tongues which en- 
gage the projections on the bobbin collars to % the 
bobbin to the casing. The >- casing, has Jnnen surfaces, 
formed vyith ribs .which engage, thamagnetic. core to 
fix the magnetic core . to the casing. The /casing has - 
an L-shaped,mpyabi^ member extending,, from a 
ceiling thereof and engaging the magnetic core to fix 
the magnetic core to the casing. 
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BACKGROUND OF THE INVENTION * 



SUMMARY OF THE INVENTION : 



Field of the invention 

This invention generally relates to an inductive 
device including a winding on a rnaghetit c6re. fC 
This invention specifically relates to a line filter 
provided in, for example.^power.su^^ of , 

an electronic apparatus to prevent" entrap 
leakage of noise into and from the' electronic ap- 
paratus via a power supply line. 

Description of the Prior Art 

Atypical prior-art line filter is used, to, damp or. j 
suppress common-mode noise (generally, radio- 
frequency noise) which occurs between:, a /power 
supply line and a ground. The line filter includes a 
pair of windings on a magnetic .^qqi^^rT^'^Herr- 
windings are disposed in a pair of line segments of 
the power supply line respectively.,, A line current 
passing through the filter windings v causes: ; mag- 
netic flux. The magnetic cqre.has such a 4 eonfigura-. 
tion as to form a closed magnetic r circuit for -the;- 
magnetic flux. To prevent the magnetic core from 
being magnetically saturated, the - combination of 
the magnetic core and the filter windings is de- 
signed so that the magnetic flux generated by. one 
of the windings can cancel the ^magnetic flux gen- 
erated by the other winding. -u.r r ^C •:•;'/'•, > 

A first example of such a prior-art line filter, 
includes a magnetic co^y^f^^^i^le-sopeining^ 
and a bobbin made of resin which is positioned 
around one leg of the magnetic core. A pair of 
windings are provided on the bobbin. The bobbin is 
formed with, .a .gear. - During assembly of the line 
filter, the bobbin is rotatably supported , on ; the leg 
of the magnetic core, and ends of f wires are conv 
nected to the bobbin. A suitable drive mechanism 
is set into engagement with the gear >on<the bobbin. 
As the bobbin is rotated relative to the magnetic 
core by the drive mechanism, the wires are auto- 
matically wound on the bobbin to provide the filter 
windings. After the filter windings have been com- 
pleted, the bobbin and the magnetic core are bon- 
ded together by adhesive. 

The adhesive tends to apply a stress to the 
magnetic core. Such a stress causes a reduction of 
inductances of the filter windings by 5-30% as the 
line filter ages. ; ^ . \ . ' ; , % i - - 

A second example of the. prior-art line: filter 
includes a magnetic core with two openings, and a 
bobbin made of relsin f which is positidned arojund a 
central leg of the magnetic core. A pair of windings 
are provided on the bobbin. The bdbbin js formed 
with a gear. The second example of the prior-art 
line filter is assembled similarly to the assembly of 
the first example of the prior-art line filter. 
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It is an object of this invention to provide' ah 
improved line filter. 

. A first aspecj of this invention provides a line 
filter comprising a magnetic core having a leg; a 
bobbin placed around the leg of the magnetic core 
and having end collars ^ provided with projections 
respectively; a pair of windings provided on the 
bobbin; and a molded casing made of resin and 
housing the magnetic core, the bobbin, and the 
windings; wherein the casing has movable tongues 
which engage the projections on the bobbin collars 
to fix the bobbin to the casing, and the casing has 
inner surfaces formed with ribs which engage the 
magnetic core to fix the magniatic -core to the 
casing, and wherein the casing has - an • L-shaped 
movable member extending <frdm : a ceiling thereof 
and engaging the magnetic core to fix the magnetic 
core to the casing. ■•- >- v? > : \ r. * 

A second aspect of this invention provides a 
line filter comprising a magnetic core having a leg; 
a bobbin placed around the leg of the magnetic 
core and having end collars; metal terminals pro- 
vided on the end collars of the bobbin; a pair of 
windings provided on the bobbin and having ends 
connected to the metal terminals respectively; a 
molded casing made of resin and housing the 
magnetic core, the bobbin, and the windings, the 
casing having ribs which engage the bobbin to fix 
the bobbin to the casing; and mounting pins pro- 
vided on the ribs and projecting from the casing. 

A third aspect of this invention provides a line 
filter comprising a magnetic core having a leg; a 
bobbin placed around the leg of the magnetic core; 
a pair of windings provided on the bobbin; and a 
casing which houses the magnetic core, the bob- 
bin, and the windings, the casing having radiating 
apertures located above the windings to facilitate 
escape of heat from the bobbin through the casing. 

A fourth aspect of this invention provides, a line 
filter comprising a magnetic core having a leg; a 
bobbin placed around the leg of the magnetic core 
and having end collars provided with first projec- 
tions and second projections; a pair of windings 
provided oh the bobbin; and a casing Which Houses 
the magnetic corei, the bobbin, arid the windings, 
the casing having apertures into which the first 
projections on th6 (end collars of the bobbin fit; 
wherein 'the second projections on thb 6hd collars 
of the' bobbin extend downward and have lower- 
most flat surfaces flush with lowerrhost surfaces of 
the casing. ' ' ; ' ' v 

A fifth aspect of this invention provides a line 
filter comprising a magnetic core having a leg; a 
bobbin placed around the leg of the magnetic core 
and having end collars, intermediate collars, and R 
portions extending along bases of the intermediate 



2 



3 



EP 0 615 260 A1 ^ 



4 



collars,to reinforce the intermediate .collars, the end 
collars being provided with projections and - holes; 
the end collars being further provided with taper, v 
portions jocated between the, projecjtions and ends ■ 
of the holes, the : intermediate^ collars being , pro- . 5 
vided with grooves;, metal terminals .fitting into -the o- 
holes in the end collars of the bobbin; and a pair .of, = , 
windings. provided on the bobbin: .and. having- ends- 
which are supported on the intermediate collars at ,>:<<■< 
the grooves thereof and are connected4o the metal : 10 
terminals. ' ■ : ^ ^ r - 

A sixth aspect, of this invention provides a?line 
filter comprising a: magnetic, core having a leg; a 
bobbin • placed r around .theJeg; of the .magnetic core { 
and having a gear; a ; pair of windings provided on ? 75 
the bobbin; ;and..a band .engaging .the gear and the • 
magnetic core. : to fix the gear and the magnetic 
core to each other. , C: .< S/ » . . , ... v , 

A seventh aspect of this invention provides a 
line filter comprising a magnetic core having a leg; ... 20 
a bobbin placed around the leg of the magnetic »; 
core and paying end, collars, - wherein outer end 
faces of the end collars have grooves; a pair of 
windings provided; oa , the bobbin; and a retainer 
holding the magnetic core and having, portions fit- 25 
ting into the groove in the end collars of the bobbin 
so that the retainer is fixed to the bobbin. 

An eighth aspect of this invention provides a 
line filter comprising a magnetic core having a 
rectangular configuration with a single opening; the 30 
magnetic core having first and second opposing V 
legs and first and second opposing yokes connect- 
ing the first and second legs, the first and second 
legs and the first and second yokes being .integral/ 
with each ; other, wherein th© first leg and the first i; 35 
and second yokes have thicknesses greater than a . 
thickness of the. -second ; leg, and ; the first and 
second legs and the first and second yokes have 
cross-sectional areas approximately equal to each 
other; a bobbin , placed around the - second Jeg of ^ ao 
the magnetic core; and a pair of : windings provided 
on the bobbin. .... t , ■ ..-.> •-■ ,, ; 

A ninth : aspect of this jnyentjonfiprovides a line 
filter comprising a magnetic core being of a shape 
of a character "B^and. haying a central leg, two 45 
side legs, and two yokes .connecting the. central ■■- 
and side , legs, the central f and, sjde legs and the - 
yokes being integral with each other, wherein the. 
side legs and the v yoke,s have thicknesses greater 
than a .thickness of the, central leg, and the side. 50 
legs and the .yokes ; haye crpss-sectipnal areas ap- , 
proximately equal to a half of a cross-sectional area , ■ 
of the, central .leg; a .bobbin, placed, around the:* 
central .leg > of, the magnetic cpre; and a pair of 
windings provided on the, bobbin. .< : 55 

A tenth . aspect of this invention provides an 
inductive device comprising a magnetic xore -nav- v > 
ing first and . second portions; a bobbin, extending 



around the first portion of the magnetic v core and 
having a step; a winding extending on the bobbin; 
and a,casing which houses the magnetic core, the 
bobbin, and the winding, wherein the casing has a 
step engaging the step of the bobbin to fix the 
bobbin to the casing, and the casing has a projec- 
ting engagement portion which engages the sec- 
ond portion? of the magnetic core to fix the mag- 
netic core to the casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a line filter 
according to a first embodiment of this invention. 

Fig. 2 is a perspective view of a magnetic core, 
a bobbin, and filter windings in the line filter of Fig. 

Fig. 3 is a, perspective front side view of a 
casing in the line filter of Fig. 1. 1 

Fig. 4 is a rear view of the casing of Fig. 3. 

Fig. 5 is a sectional view of the casing taken 
along the fine L5-L5 in Fig: 4. 

Fig. 6 is a sectional view of the casing taken 
along the line 1^6 in Rg. 4. 

Fig. 7 is a sectional view of the line filter of Fig. 

Fig. 8 is a bottom view of the line filter of Fig. 

Fig. 9 is a perspective view of a casing in a 
line filter according to a second embodiment of this 
invention. •- , r. 

Fig. 10 is a front view of the casing of Fig. 9. 

Fig; 11 is a sectional view of the casing of Fig. 

9. 

Fig ; <12 is a, sectional view of the line filter of 
the second embodiment. 1 t - ; 

Fig. 13 Is a perspective view of the line filter of 
the second embodiment. 

Fig. 14 is a bottom view of a casing in a line 
filter according to a third embodiment of this inven- 
tion. ■ ••.•„' .*-. ;. . 

Fig. 15 is a bottom view of a casing in a line 
filter according to a -fourth embodiment of this 
invention. ^ ■. •. -*y. : , , 

Fig. 16 is a perspective view of a line filter 
according to a fifth em bodimentof this invention. 

Fig. 17 is a bottom view of a casing in the line 
filter of Fig. 16. 

Fig. 18 is a sectional view of the line filter of 
Fig. 16. v..« .. . 

Fig; >l9 is a bottom view of a casing in a line 
filter according to a sixth embodiment of this inven- 
tion. 

Fig, 20 is a perspective view of a line filter 
according -to a seventh embodiment of this inven- 
tion. 

Fig; 21 is a perspective view of a casing in the 
line filter of Fig. 20. 
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Fig.,22 is a rear view of the casing of Fig. 21. 
Fig.'23;is a perspective view of a casing in a - 
line filter according to an eighth embodiment of this o\ 
invention. , ■ > ^ ; - » 

Fig. 24 is a front view of the easing^bf Fig; 23. ^ <. s 
Fig. .25 is a sectional view of the casing taken 
along the line L25-L25 in Fig. 24. . 

Fig./26 is;a perspective view:of the< line filter of , 
the eighth embodiment. ; : v :*= * > ... 

Fig. 27 is a sectional view of a line filter ac- w 
cording to a ninth embodiment of this invention. ; y»t^} 

Fig. 28 is a perspective view of a magnetic 
core, a, bobbin, -and filter windings in the line filter 
Of Fig. 27. r- .-• * . ' •■ 

Fig. 29 is a' perspective front side> view of a /s 
casing in the line filter of Fig; 27. : 1 v.-.. 
Fig. 30 is a rear view of the casing of Fig. 29. 
Fig. 31 Js a sectional view of the casing taken 
along the line L31-L31 In Fig. 30. v . • ^ > > ^ 

Fig. 32 is a sectional, view of the casing .taken ! 20 
along the. line L32-L32 in Rg; 30. « ± * 
Fig. 33 is a perspective view of the line filter, of * 
Fig. 27. : . ; • ;>• ■> : . ■-' 

Rg. 34 is a bottom view of the line filter of Fig. 
27. . r , •• y 1 > - " V* 25 

Rg. 35 is a sectional view of a line filter ac- 
cording to a tenth embodiment of this invention. 

Fig. 36 is a perspective view of a line filter 
according to an eleventh embodiment of this inven- 
tion. • > • •• . ■> ■-■ ■ 30 

Rg. 37 is a perspective view of the line filter of v 
Rg. 36. . . . ■ - 5 < -'-v • ^ •■•*.' :< ' : 

Rg. 38; is a front view of a bobbin in the line 
filter of Rg. 36. 

Rg. 39 is a perspective view of a line filter 35 
according to a twelfth embodiments this invention. 

Rg. 40 is a front view of a core band in the line 
filter of Rg. 39. ' : ^ 

Rg: 41 is a sectional view of the core band 
taken along the line L4M.41 in Fig. 40. 1 <o 

Rg. 42 is a bottom view of the core band of 
Fig. 40. •• ,-. *y> ■ , \ ■ • •■■ ' 

Fig. 43; is a perspective view of ;a line filter 
according to a thirteenth embodiment of this inven- :■ 
tion. w,., : > . > w »■ .'y u. 1 ' >. ; •' 45 

Rg. 44 is a perspective view<of sa fine filter i- 
according \o a fourteenth embodiment of this in- 
vention. r v : 

Rg. 45 is a .perspective view of a core fixing ■« 
member in the line filter of Rg. 44. so 

Rg. 46 is a .perspective view; of a: line-filter 
according to a fifteenth embodiment of this inven- 
tion. 

Rg. 47; Js a perspective < view > of a line filter 
according to a sixteenth embodiment of thisnnven- ' 55 
tion. 

Fig. 48 is a perspective view of a core fixing ■ 
member in the line filter of Rg. 47. 



) A1 : 6 

Fig. 49 is; a 'perspective view of a line filter 
according to a seventeenth embodiment of this 
invention. <"*■•<• 

Rg. 50 is a perspective view of a magnetic 
core, a* bobbin,- and filter windings in 'a line filter 
according - to an 'eighteenth Embodiment of this 
invention. ^ 

Rg. 51 is a perspective view of the magnetic 
core of Fig/ 50. 

i- Rg:^52 is a sectional view of the magnetic core 
taken along the line L52-L52 in Rg. 51 . 

Rg: 53 is an exploded perspective' view of the 
magnetic core and the bobbin of Fig. 50. 

Fig; 54 is a perspective view of a casing in the 
line filter of ^the eighteenth embodiment: 

Fig. 55 is a perspective view of a magnetic 
core in a line filter according to a nineteenth em- 
bodiment of this invention. 

Rg. 56 is a perspective view of a line filter 
according to a twentieth embodiment of this inven- 
tion. ■ N » ' ' " 

Fig. 57 is a perspective : view of a magnetic 
core in the line filter of Fig. 56. 

Rg. 58 is a' perspective view of a magnetic 
core in a line filter according to a twenty-first em- 
bodiment of this invention. P: 

Rg. 59 is a schematic diagram of the line filter 
of Fig, 1. >; 

DESCRIPTION OF THE FIRST PREFERRED EM- 
BODIMENT 

As shown in Fig. 1; a' line filter includes a 
molded casing 8 made of resin. The casing 8 has a 
bottom opening and an inner space in which a 
magnetic core, a bobbin, arid filter windings are 
fixedly disposed as will be described later. 

As shown in Fig. 2, a magnetic core 1 has a 
rectangular closed-loop configuration with a single 
opening. The core 1 is madia of : high-permeability 
magnetic material such as ferrite. A cylindrical bob- 
bin 4 is positioned around one leg of the magnetic 
core 1. The bobbin 4 has end cbllars each formed 
with projections 2, the total number of which is in 
the range of two to six. The projections 2 provide 
steps or shoulders respectively! An end portion or 
a central portion of the bobbin 4 is provided with a 
gear 3. f •"■ i% • '■ 

The bobbin 4 is divided into two semicylih- 
drical molded Halves made' of resin. During assem- 
bly of the line filter separate bobbin halves are 
placed around one leg of the magnetic core 1 aind 
are then combined into a cylindrical bobbin rotat- 
able about the leg of the magnetic core 1. The 
bobbin halves have engagement portions fittable to 
each other. 1 When the bobbin halves aire combined, 
the engagement portions of the bobbin halves are 
fitted to each other so that the bobbin halves can 
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be secured to each, other. , . ... 

The bobbin 4 has two grooves for accom? ...... 

modatirig winding?. During assembly <of, the Jine,: 
filter, ends of copper wires covered with insulating 
films are connected to the; bobbin 4. Then, t a suit- .5 
able driye mechanism (not .shown) is set into en- 
gagement with the. gear 3 on the bobbin 4.. As the > 
bobbin 4 is >btate^d jjelative^ the, magnetic' core r .t / 
by the drive mechanism, the wires are automati? 
cally wound on the bobbin in equal circumferential 10 
direction? to form two filter windings 5. The -end V- 
collars pi the bobbin 4 have holes extending there- I 
through. After foe, wires have been successfully , v 
wound, onthe bobbin ,4, metal terminals 7 are fitted. ; , , 
into the respective holes in the bobbin collars so 75 
that the metal terrjninais 7 are secured to the bob- 
bin 4. Opposite ^nds 6 pf the. w 
the metal terminals 7 respectively, and are rneW 
chanically and electrically connected to the metal 
terminals 7 by, for example, solder , 20 

The filter windings 5, the metal terminals 7, 
and the connections therebetween may also be 
provided as follows Before the execution of a 
process of winding the copper wires . on , the bobbin ' 
4, the metal terminals 7 are inserted into the, re- 2s 
spective holes in the bobbin collars to an extent 
such that 

emerge frpm outer surfaces of the bobbin collars 
will not interfere with rotation, of the j bobbin 4 rela- 
tive to ^\^^neVc,cb^\ji'Thmi the process of 30 
winding the copper wires on the, bobbin 4 to form 
the filter windings 5 is ^ exeputed while the bobbin 4 
is rotated relative to the magnetic core 1 Alter the 
wires have been successfully wound on the bobbin 

4, the m^tal terminals 7 ai*e shifted relative ^to the t 35 
bobbin collars by a desired distance. Subsequent- 
ly, opposite ends 6 of the* Wr^es/^^ound, .qn the 
metal tem^^ mechanic 
cally an|' electrically^ to the me^!termi- ... 
nals 7 by, for. example, solder, ; . ^ 

°^^^^}y.^} the. .line, filter,, the combina- " 
tion of tH# ^f^K^'jx^, 1 , the ^bobbin 4,',the, filter..' 
windings 5, arid the metal terminals 7 is placed into 
the casing 8 via the bottom opening thereof. 

A detailed description will now be given of the V 45 
casing 8 with reference to Figs 3-6. As shown in 
Fig. 3, the casing 8 is bf a horizontal, ^pe, having a 
horizontal dimension significantly , greater- than a 
vertical dimension therepCXs shown in Fig?. 4 and • 

5, a back, side of the. casing. 8 has twq ; U : shaped . 50 
apertures „ providing deformable or movable 
tongues 9 horizontally spaced, from each other by a 
predetermined distance. The tongues 9 ; have ,a , 
horizontal width of af>out 2-5 mm. As shbwn in Fig. kJ ... 
5, two deformabje or rnovable tongues 10 extend , 55 
downward from ceiling walls of the casing 8. The,, 
positions of the tongues. 9 and the positions of the 
tongues 10 are approximately symmetrical with re- 



spect to the center of the interior of the casing 8. 

The distance between the . tongues 9 and the 
corresponding tongues 10 is equal to or slightly 
greater than the distance between the projections 2 
on the r bobbin collars. Upper ends of the tongues 9 
and the tongues 10 have taper portions 11. A 
horizontal linear , region of each of the taper por- 
tions ^projects inward by an increasing degree 
as the region moves, upward. The thickness of each 
of the taper portions 11 varies in the. range of about 
0.2-1.0 nun. The taper portions 11 are designed to 
be finable to or engageable with the projections 2 
on the bobbin collars; Upper .regions of the taper 
portions 11 provide steps or shoulders engageable 
with the steps on the bobbin collar projections 2. 

As shown in Fig. 6/ two deformable: or movable 
L-shaped tongues r1 2 extend downward from the 
ceiling walls of the casing 8. As will be described 
later, the L-shaped tongues 12 serve to fix the 
magnetic core 1 to the casing 8. The vertical 
distance between the inner surface of the ceiling 
walls of the casing 8 and a bent portion of each of 
the L-shaped tongues 12 is equal to or slightly 
greater than the thickness of a leg of the magnetic 
core 1. The inner surfaces of right-hand and left- 
hand sides of the casing 8 are formed with verti- 
cally-extending thin ribs 14 of a triangular shape 
which are located at symmetrical positions. The 
total number of the ribs 14 is in the range of two to 
six. The distance between ends of the opposing 
ribs 14 is slightly smaller than the dimension of the 
leg of the magnetic core 1, It is preferable that a 
similar rib or ribs 14 are provided on the inner 
surfaces of a front side of , the casing 8. / 

During assembly of the line filter, the combina- 
tion of the magnetic core 1, the bobbin 4, the filter 
windings 5, and the metal terminals 7 Is placed into 
the casing 8 via the bottom opening . thereof as 
shown in ; Figs. 7 and 8. During movement of the 
combination into the .casing 8, the bobbin 4 is 
guided along , the back side walls of the casing 8 
and the tongues 10. As the combination is placed 
into the casing 8, upper projections 2 on the end 
collars of the bobbin 4 force ;the taper portions 1 1 
of the tongues 9 and 10 outward. When the upper 
projections 2 on the bobbin collars move beyond 
the taper portions 11 of the tongues 9 and 10, the 
taper portions 11 return inward and fall into reces- 
ses extending immediately below the upper projec- 
tions 2: : As. a iresurt, the steps on the upper bobbin 
collar projections 2 engage the steps on the taper 
portions 11 of the tongues 9 and 10, and an upper 
portion of the bobbin 4 is: fixedly held among the 
taper portions ,11 of the tongues 9. and 10 and the 
ceiling walls of the. casing 8. . . 

During movement of . the combination into the 
casing 8, a leg of the magnetic core 1 forces the L- 
shaped tongues 12 toward the center of the interior 
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of the casing 8 and advances into a space between 
the tongues 12 and the front side walls of the 1 
casing 8. As the leg of the magnetic core 1 ad- 
vances in the space between the tongues v 1 2 and 
the front side walls of the casing 8, the leg of the s 
magnetic core 1 slightly shaves away the ribs 14 
on the inner surfaces of the casing 8. When the leg 
of the magnetic core 1 moves beyond the bent 
portions of the tongues 12, the tongues 12 return > 
so that the bent portions of the tongues 12 engage io 
a lower end o\ the > leg of the magnetic core 1. 
Thus, the leg of the magnetic core 1 is fixedly held 
among the L-shaped tongues jT2, the ribs 14 on the 
casing 8, and the ceiling walls of the casing 8. 

In this way, the combination of the magnetic is 
core 1; the bobbin 4, the filter windings 5; and the 
metal . terminals 7 is placed and fitted into the 
casing 8. In addition, the combination is automati- 
cally fixed to the casing 8. 

As is made clear from the previous description; *20 
the line filter does not use adhesive for bonding the ? 
magnetic core 1 and the bobbin 4 together. There- 
fore, It is possible to prevent the occurrence of a 
problem caused by such adhesive. 

As shown in Fig; 59, one of the filter windings 25 
5 provided on the magnetic core 1 Is electrically 
connected between a first pair of the metal termi- 
nals 7, and the other filter winding 5 is electrically 
connected between a second pair of *the metal f 
terminals 7. In general, the first pair of the metal 30 
terminals 7 are disposed in one of two line seg- 
ments of a power supply line, and the second pair 
of the metal terminals 7 are disposed in the other- 
line segment of the power supply line; 

This embodiment may be modified as follows. 35 
A first modification of this embodiment uses a 
magnetic core of a shape of a character n B" which 
has a central leg and two side legs. In the first 
modification of this embodiment, the bobbin 4 is 
provided on the central leg of the magnetic core. ' *o 

In a second modification of this embodiment, a 
casing 8 is made of electromagnetic shielding ma- 
terial such as a mixture of resin and magnetic 
power. In this case, the casing 8 blocks entrance < 
and leakage -of electromagnetic wave noise into l 45 
and from the filter windings 5 <and r the magnetic 
core 1. Ah example of the magnetic powder is 
ferrite powder. c ; 

DESCRIPTION OF THE SECOND PREFERRED • 50 
EMBODIMENT " ■ ~ * ■ ; • _ 

As shown in Fig. 13, a line filter- includes a 
molded casing 15 made of resin. The casing 15 
has a bottom opening and an inner space in which 55 
a magnetic core, a bobbin, and filter windings are 
fixedly disposed as will be described later The 
magnetic core, the bobbin, and the filter windings 



are similar to those of the embodiment of Figs^ 1-8 
and 59! 

Asshowri in Figs. 9 and 10* the casing 15 is of 
a vertical' type, having a vertical dimension signifi- 
cantly greater than a horizontal dimension thereof. 
As shown in' Figs; 9-11, each of front and back 
sides of the casing^ 5 has two U-shapeti apertures 
providing deformable or movable tongues 9 hori- 
zontally spaced from each other by a predeter- 
mined distance: The tongues 9i have a horizontal 
width of about 2-5 mm: As shown in Fig. 5. two 
deformable or movable tongues 10 extend down- 
ward from ceiling walls of the casing 15. The 
positions of the tongues 9 on the front side of the 
casing 15 and the positions of the tongues 9 on the 
back side of the casing 15 are approximately sym- 
metrical with respett to the center of the interior of 
the casing 15. ; ? 

The distance between the tongues 9 on the 
front side of the casing 15 and the corresponding 
tongues 9 on the back side of the casing 15 is 
equal to or slightly greater than the distance be- 
tween the projections 2 oh the bobbin collars. Up- 
per ends of the tongues 9 have taper portions 11. 
A horizontal linear region of each of the taper 
portions 11 projects' inward by an increasing de- 
gree as the region moves upward. The thispkness of 
each of the taper portions 1 1 vaVies in the range of 
about 0.2-1 .0 mm. The taper portions 11 are de- 
signed to be fittable to or engageable with the 
projections 2 on the bobbin collars. Upper regions 
of the taper' portions 11 provide steps or shoulders 
engageable ! With the step£ on the bobbin collar 
projections 2. 

An' uppermost ^ portion of the interior of the 
casing 15 is designed to accommodate a leg of the 
magnetic core 1 . Specif ically , the uppermost por- 
tion of the interior of the casing 15 has a shape 
slightly greater than the shapfc of the leg of the 
magnetic core 1. As shown in Fig. 11, the inner 
surfaces of the casing 15 Which defihb the upper- 
most portion of the interior thereof are formed with 
vertically^extendihg thiri ribs 14 of a triangular 
shape. The ribs' 14 are" located at symmetrical 
positions, the total number of the ribs 14 is in the 
range of four to six. the distance between ends of 
the opposite ribs 14 is slightly smaller than the 
dimension of the leg of the magnetic core 1 . 

During assembly of the line filter; the magnetic 
core 1, the bobbin 4, the filter windings 5, and the 
metal terminals 7 are combined as in the embodi- 
ment of Figs; 1-8 and 59. It should be noted that, 
as shown in Fig. 12, the angular position of the 
magnetic core 1 relative to the bobbin 4 and the 
metal terminals 7 is changed from that in the 
embodiment of Figs. 1-8 and 59. the combination 
of the magnetic cote 1, the bobbin 4, the filter 
windings 5, and the metal terminals 7 is placed into 
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the casing 15 via the bottom opening thereof as 
shown in Fig. 12. During movement of the. com- 
bination into the casing 15, the bobbin 4 is guided 
along the front and back side walls of the casing 
15. As the combination is placed into the casing. . 5 
15, upper projections 2 on the end collars of the 
bobbin 4 force the taper portions ,11; of the tongues 
9 outward. When the upper projections 2 on the 
bobbin -collars move beyond the taper portions 11 
of the tongues 9, the taper portions 11 return ,10 
inward and fall into recesses extending immedi- 
ately below the upper projections 2. As a result, the. 
steps on the upper bobbin collar projections 2 
engage the steps on the taper portions 11 of the •? : 
tongues 9, and an upper portion . of the bobbin 4 is 15 
fixedly held among the taper portions 11 of the 
tongues 9 and inclined front and back side walls of 
the casing 15. 

During movement of the combination into the 
casing 15, a leg of the magnetic core 1 advances 20 
into the uppermost portion of the interior of the 
casing ,15. As the leg of the magnetic core 1 
advances in the uppermost , portion of the interior of 
the casing 15, the leg of the magnetic core 1 
slightly shaves away the ribs 1 4 on the inner sur- 25 
faces of { the casing 15., Finally, the , leg of the 
magnetic core 1 is positioned in the, uppermost 
portion of the interior of the casing, 15 while being 
fixedly held among the ribs 14 on the casing 15. 

In this way, the combination of the magnetic 30 
core 1, the bobbin 4, the filter windings 5, and the 
metal terminals, 7 is placed and fitted into the 
casing 15. In. addition, the combination is automati- 
cally fixed to the : casing 15. 

As is made clear from the previous description, 35 
the line filter does not use adhesive for bonding the 
magnetic, core 1 and the bobbin 4 together. There-, 
fore, it is possible to prevent the occurrence of a ... ■ 
problem caused by such adhesive. 

This embodiment may be modified as follows. 40 
A first modification pf this embodiment uses a 
magnetic core. of a shape of a, character "B" which 
has a central leg and two side legs. In the first 
modification of this embodiment, the bobbin 4 is 
provided on the central |eg of the. magnetic core. 45 

In a second modification of this embodiment, a 
casing 15 is made of electromagnetic shielding /, 
material such as a, mixture of resin and magnetic 
power. In this case, the casing 15 blocks entrance 
and leakage of electromagnetic wave , noise into 50 
and from, the f jlter windings 5. and the magnetic 
core 1. An example of the magnetic powder is 
ferrite powder. 



DESCRIPTION OF THE THIRD PREF ERRFD EM- 
BODIMENT^ : ~ — 

A third embodiment of this invention is similar 
to the embodiment of Figs. 1-8 and 59 except for 
design changes indicated hereinafter. In the third 
embodiment, as shown in Fig. 14, a casing 8 of a 
line filter has a pair of opposing ribs 17. The ribs 
17 have a width approximately equal to the dis- 
tance between end collars of a gear 3 of a bobbin 
4 (see Fig. 2). Mounting pins 16 made of metal 
extend into the walls of the ribs 17 on the casing 8 
so that they, are fixed to the casing 8. The mount- 
ing pins 16 project downward from the casing 8. It 
is preferable that the mounting pins 16 are inserted 
Into the ribs 17 on the casing 8 before assembly of 
the line filter. r 

During assembly of the line filter, the combina- 
tion of a magnetic core 1, the bobbin 4, filter 
windings 5, and metal terminals 7 (see Fig. 2) is 
placed into the casing 8 via a bottom opening 
thereof.* During movement of the combination into 
the casing 8, the ribs 17 on the casing 8 fit into a 
region between the. end collars of the gear 3 on the 
bobbin 4 while the gear 3 is guided by the ribs 17. 
After assembly of the line filter has been com- 
pleted, the ribs 17 on the casing 8 hold the bobbin 
4 so that the bobbin 4 can be more rigidly fixed to 
the casing 8. The line filter can be attached to a 
circuit board or others via the mounting pins 16 
and the metal terminals 7 (see Fig. 2). 

The mounting pins 16 may be inserted into the 
ribs 17 on the casing 8 after movement of the 
magnetic core 1 , the bobbin 4, the filter windings 5, 
and the metal terminals 7 into the casing 8 has 
been completed. The mounting pins 16 may be 
omitted. 

DESCRIPTION OF THE FOURTH PREFFRRPn 
EMBODIMENT " •. ; ~ ~ . . 

A fourth embodiment of this invention is similar 
to the embodiment of Fig. 14 except for design 
changes indicated hereinafter: In the fourth em- 
bodiment, as shown in Fig. 15, additional mounting 
pins 18 made of metal, extend into the walls of a 
casing 8 of a line filter so that they are fixed to the 
casing 8. The mounting pins 18 project downward 
from the casing 8. The line filter can be attached to 
a circuit board or others via mounting pins 16, the 
mounting pins 18, and metal terminals 7 (see Fio 
2). 

description of the fifth pref erred em- 
bodiment : : ; 

A fifth embodiment of this invention is similar 
to the embodiment of Figs. 9-13 except for design 
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changes, indicated hereinafter. In the fifth embodi- 
ment, as shown in Rgs. 16-18, a casing 15 of a J 
line filter has a pair of opposing ribs 17. The ribs 
17 have a width approximately equal to the dis- 
tance between end collars of a gear 3 of a bobbin 
4 (see Fig. 2). Mounting pins 16 made of metal 
extend into the walls of the ribs 17 on the casing 
15 so that they are fixed to the casing 15.- The- 
mounting pins 16 project downward from the cas- 
ing 15. It is preferable that the mounting pins 16 
are inserted Into the ribs 17 on the casing 15 
before assembly of the line filter. 

During assembly of the line filter, the combina- 
tion of a. magnetic core 1, the bobbin 4, filter 
windings 5, and metal terminals 7 (see Fig. 2) is 
placed into the .casing 15. via a bottom opening 
thereof. During movement of the combination' into 
the casing 15, the ribs 17 on the casing 15 fit into a ! 
region between the end collars of the gear 3 on the 
bobbin 4 while the gear 3 is guided by the ribs 17. 
Alter assembly of the line filter has been com- 
pleted, the ribs 17 on the casing 15 hold the 
bobbin 4 so that the bobbin 4 can be more rigidly 
fixed to the casing 15. The line filter can be at- 
tached to a circuit board or others via the mounting 
pins 16 and the metal terminals 7 (see Fig 2). 

The mounting pins 16 may be inserted into the 
ribs 17 on the casing 15 after movement of the 
magnetic core 1, the bobbin 4, the filter windings 5. 
and the metal terminals 7 into the casing 15 has 
been completed. The mounting pins 16 may be 
omitted. 



DESCRIPTION OF THE SIXTH PREFERRED EM- 
BODIMENT 



The radiating apertures 1 9 facilitate escape of heat 
from the bobbin 4 through the casing 8. 

DESCRIPTION OF THE EIGHTH PREFERRED 
5 EMBODIMENT 

Figs. 23, 24, 25, arid 26 show an eighth em- 
bodiment of this invention which is similar to the 
embodiment of Figs. 9-13 except for design 

io changes indicated hereinafter. In the embodiment 
of Figs. 23-26, a casing 15 of a line filter has a 
plurality of radiating apertures 19 located above 
filter windings 5 on a bobbin 4 (see Fig. 2). The 
radiating apertures 19 facilitate escape of heat from 

is the bobbin 4 through the casing 15. * 



A sixth embodiment of this invention is similar 
to the embodiment of Figs. 16-18 except for design 
changes indicated hereinafter. In the sixth embodi- 
ment, as shown in Fig. 19, additional mounting pins 
18 made of metal extend into the walls of a casing 
15 of a line filter so that they are fixed to the 
casing15. The mounting pins 18 project downward 
from the casing 15. The line filter can be attached 
to a circuit board or others via mounting pins 16, 
the mounting pins 18, and metal terminals 7 (see 

Fig. 2). . ■ • - • < ■ ; 

DESCRIPTION OF THE SEVENTH PREFERRED 
EMBODIMENT , 

Figs. 20, 21. and 22 show a seventh embodi- 
ment of this invention which is similar to the em- 
bodiment of Figs. 1-8 and 59 except for design 
changes indicated hereinafter. In the embodiment 
of Figs. 20, 21. and 22, a casing 8 of a line filter 
has a plurality of radiating apertures 19 located 
above filter windings 5 on a bobbin 4 (see Fig. 2). 
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DESCRIPTION OF THE NINTH PREFERRED EM- 
BODIMENT 



Figs. 27, 28, 29, 30, 31, 32, 33, and 34 show a 
ninth embodiment of this invention which is similar 
to the embodiment of Figs. 1-8 and 59 except for 
design changes indicated hereinafter.' In the em- 
bodiment of Figs. 27-34, each of end collars of a 
25 bobbin 4 has a pair of diametrically opposed pro- 
jections 21 of a rectangular cross-section. In addi- 
tion, the upper walls 6f a casing 8 of a line filter 
have a pair of rectangular apertures 20 for accom- 
modating two of the projections 21 on the bobbin 
30 4. 

During assembly of the line filter, the combina- 
tion of a magnetic core 1, the bobbin' 4, filter 
windings 5, and metal terminals 7 (sbe Fig: 2) is 
placed into the casing 8 via a bottom opening 
35 thereof. During movement of the combination into 
the casing 8, the two of the projections 21 on the 
bobbin 4 fit into the apertures 20 in the casing 8 
respectively so that the bobbin 4 can be more 
rigidly fixed to the casing 8. 
40 Each of the projections 21 bri the bobbin 4 has 
a flat top surface. Alter -assembly of the line filter 
has been completed, the projections 21 on the 
bobbin 4 which do not fit into the casing apertures 
20 extend downward from the bobbin 4. The lower- 
•> 45 most surfaces of these downward projections 21 
are flush with the lowermost surfaces of the casing 
8. When the line filter is mounted on a circuit 
board, this configuration enables stable support of 
the line filter oh the circuit board since the iower- 
50 most surfaces of the casing 8 and the downward 
projections 21 abut against the upper surfaces of 
the circuit board. 
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DESCRIPTION OF THE TENTH PREFERRED EM- 
BODIMENT 



Fig. 35 shows a tenth embodiment of this in- 
vention which is similar to the embodiment of Figs. 
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9-13 except for design .changes r indicated 
hereinafter. In the embodiment of Fig. 35, each of : 
end collars of a bobbin 4 has a pair of diametrically 
opposed r projections 21 of a rectangular cross- 
section. Each of the projections 21 on the bobbin ^ . 5 
has a flat top surface. Alter assembly of a line filter ; > 
has been completed, two of the projections 21 
extend downward from the bobbin 4. The lower- • •. 
most surfaces of these downward projections 21,/ 
are flush with the lowermost surfaces of a casing 10 
15. When the line filter, is -mounted on, a circuit, . 
board, this configuration enables stable support of 
the line filter on the circuit board since. the lower- 
most surfaces, pf the casing 15 and the downward. . 
projections 21 abut against the upper surfaces of 75 
the circuit board. 

DESCRIPTION OF THE ELEVENTH PREFFRRFn \ ? 
EMBODIMENT . „ • . , ~~ T 

• • - , . "• . \ ,.' •• 20 

As ..shown :: in : Figs. 36 and 37, a line filter • . 
includes a magnetic core 1 which has a rectangular 
closed-loop configuration with a single opening. 
The core 1 is made of high-permeability magnetic ,■ 
material such as ferrite, A cylindrical bobbin 4 is 25 
positioned around one leg of the magnetic core 1. 
The bobbin 4 lias end collars each formed with a 
pair of diametrically opposed projections 2A. Each 
of the end collars of the bobbin 4 has holes 7a for 
accommodating metal, terminals. 7. In addition, each 30 
of the end collars of the , bobbin 4 has taper por- 
tions 23 located between* the projections 2A and 
ends of the holes 7a. 

As shown in Figs, 36, 37, and 38, a central 
portion of the bobbin 4 is provided with a gear 3;. 35 
The bobbin 4 is also provided with intermediate , 
collars 4a extending between the gear 3 and the 
end collars, thereof . Each of the; intermediate collars 
4a has grooves or cuts 24. As shown in Fig. 38, the 
bobbin 4 has n R n : portions 22 extending along inner , 40 
base regions of the intermediate collars 4a. The 
"R" portions 22 . reinforce the intermediate collars 
4a. Each of the. "R" portions 22 has a curvature 
radius of about 0.2 to 0.5. 

The bobbin 4 is divided into two semicylin- 45 
drical molded halves, made of resjn,>During assem- 
bly of the . line filter, separate bobbin halves are 
placed around one leg of; the magnetic core 1 and v 
are then combined into , a cylindrical; bobbin, rotat- > 
able about the leg of the magnetic core .1. The 50 
bobbin halves have engagement portions finable to 
each other. When the bobbin halves are combined, 
the engagement portions of the bobbin/halves are ; 
fitted to each other so that the bobbin halves can 
be secured to each other. 65 

The bobbin ,,-4 has two grooves for accom- 
modating windings. ; During assembly of the line- 
filter, ends of copper wires covered with insulating 



films are; connected to the bobbin 4. Then, a suit- 
able drive mechanism (not shown) is set into en- 
gagement with the gear 3 on the bobbin 4. As the 
bobbin 4;1s rotated relative to the magnetic core 1 
by the drive mechanism, the wires are automati- 
cally wound on the bobbin in equal circumferential 
directions to form two filter windings 5. Alter the 
wires have been successfully wound on the bobbin 
4, metal terminals 7 are fitted into the holes 7a in 
the bobbin collars so that the metal terminals 7 are 
secured to the bobbin 4. Leading ends 6 of the 
wires are wound on the metal terminals 7 respec- 
tively, and -are then mechanically and electrically 
connected to the metal terminals 7 by, for example 
solder. Trailing ends 6 of the wires are made into 
engagement with the intermediate collars 4a at the 
grooves 24, and are then wound on the metal 
terminals 7 respectively before they are mechani- 
cally and electrically connected to the. metal termi- 
nals 7. by, for example, solder. Unnecessary re- 
mainders of the ends 6 of the wires are cut by a 
cutting member, blade ■ placed along the taper por- 
tions 23 on the end collars of the bobbin 4. At a 
last stage of the assembly of the line filter, the 
bobbin 4; and the magnetic core 1 may be bonded 
together by a suitable device or- adhesive; 

Soldering the ends 6 of the wires to the metal 
terminals 7 uses a solder bath in which the wire 
ends 6 and the metal terminals 7 are dipped in an 
inclined manner to prevent the taper portions 23 on 
the end collars of the bobbin 4 from contacting 
solder. During the soldering process, the projec- 
tions 2A on the end collars of the bobbin 4 enable 
escape of solder. - 

The filter windings 5, the metal terminals 7, 
and the connections therebetween may also be 
provided as follows; Before the execution of a 
process of winding the copper wires on the bobbin 
4, the metal terminals 7 are inserted into the re- 
spective holes 7a in the bobbin collars to an extent 
such that portions of the metal terminals 7 which 
emerge from outer; surfaces of the bobbin collars 
will not interfere with rotation of the bobbin 4 rela- 
tive to the magnetic core 1. Then, the process of 
winding the copper wires on the bobbin 4 to form 
the filter windings 5 is executed while the bobbin 4 
is rotated relative to the magnetic core 1. After the 
wires have been, successfully wound on the bobbin 
4, the metal terminals 7 are shifted relative to the 
bobbin collars by a desired distance. Subsequent- 
ly, opposite ends 6 of the wires are wound on the 
metal terminals 7 respectively, and are mechani- 
cally and electrically connected to the metal termi- 
nals 7 by, for example, solder. 
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DESCRIPTION OF THE TWELFTH PREFERRED : < v 
EMBODIMENT ■ 

Fig. 39 shows a twelfth embodiment of this •«•».:■ 5 
invention which is similar to the embodiment of s 
Figs. 36-38 except for design changes indicated 
hereinafter. A line filter according to the embodi- 
ment of Rg. 39 is of a vertical type: In the embodi- ■ 
ment of Rg/ 39, a magnetic core l and a bobbin 4 
are fixed to each other by a flexible core band 25 io 
made of synthetic resin. 

As shown in Figs. 40,; 41, and 42, the core 
band 25 has a U-shaped portion 25a for retaining 
the core.. Vand a circular portion 25b for retaining 
the bobbin 4. The. core retaining portion 25a and rs 
the bobbin retaining portion 25b are integral with 
each other. The core retaining portion 25a has 
inside dimensions corresponding tooutside dimen- 
sions of a leg of the- magnetic core 1 so that the 
core retaining portion 25a can fit.on the leg of the 20 
magnetic core 1. The bobbin retaining portion 25b 
has engagement teeth 25d opposing the core re- « 
taining portion 25a; The bobbin retaining portion 
25b has a width approximately equal to the dis- 
tance between end collars of a gear 3> on f the 25 
bobbin 4 so that the bobbin retaining portion 25b " 
can fit into a region between the end collars of the 
gear 3. The engagement teeth 25d on the bobbin 
retaining portion 25b can mesh with the teeth of 
the gear 3 on the bobbin 4. The core band 25 has 30 
a hook 25e composed of a pair of hooking mem- -« 
bers engageable with each other. The core band 
25 is closed into a loop by connecting the hooking 
members of the hook 25e to each other. The core 
band 25 is opened by disconnecting the hooking as 
members of the hook 25e from each other. ; 

After assembly of the magnetic core 1, the 
bobbin 4, filter windings -5, and metal; terminals 7 ^ 
has been completed, the open core band 25 is 
placed around the combination of the magnetic 40 
core 1 and the bobbin 4. Specifically, the core 
retaining portion 25a of the core band 25 is fitted 
on a leg> of the magnetic core 1 while the bobbin 
retaining , portion 25b of the core band 25 is fitted 
into the gear 3 on the bobbin 4. At this time, the 45 
engagement. teeth 25d on the bobbin retaining por- 
tion 25b of the core band 25 mesh with the teeth of 
the gear 3 on the bobbin 4. Then, the hooking 
members of the hook 25e of the core band 25 are 
connected so that the ^magnetic core 1 and the so 
bobbin 4 are fixed to each other by the core band 
25. . • .. . ... • ' • 

DESCRIPTION OF THE THIRTEENTH PRE- 
FERRED EMBODIMENT 55 

Fig. 43 shows a thirteenth embodiment of this 
invention which is similar to the embodiment of 



Figs. 39-42 except for design changes indicated 
hereinafter. In the embodiment of Fig. 43, the an- 
gular positions of a magnetic core 1 and a core 
band 25 relative to a bobbin 4 are changed from 
those in< the embodiment of Figs. 39-42 so that a 
line fitter is of a horizontal type. 

DESCRIPTION OF THE FOURTEENTH PRE- 
FERRED EMBODIMENT 

Fig. 44 shows a fourteenth embodiment of this 
inventidn which is similar to the embodiment of 
Figs. 36-38 except for design changes indicated 
hereinafter; A line 5 filter according to the embodi- 
ment of Fig. 44 is of a vertical type. In the embodi- 
ment of Rg. 44, a magnetic core 1 and a bobbin 4 
are fixed to each other by a core fixing member 26 
made of flexible synthetic resin. ' ■ 

As shown in Rg. 45, the core fixing member 26 
has a U-shaped portion 26a for retaining the core 
1, and ah arcuate portion 26b for retaining the 
bobbin 4. The core retaining portion 26a iand the 
bobbin retaining portion 26b are integral With each 
other. The core retaining portion 26a has inside 
dimensions corresponding to outside dimensions of 
a leg of the magnetic core 1 so that the core 
retaining portion 26a can fit on the leg of the 
magnetic core 1 . The bobbin retaining portion 26b 
has engagement teeth 26d. The ; bobbin retaining 
portion 26b has a width approximately equal to the 
distance between end collars of a gear 3 on 4 the 
bobbin 4 so that the bobbin retaining portion 26b 
can fit into a region between the end collars of the 
gear 3. The engagement teeth 26d on the bobbin 
retaining portion 26b can mesh with the teeth of 
the gear 3 on the bobbin 4. 

Alter assembly of the magnetic core 1 , the 
bobbin 4, filter windings 5. and metal terminals 7 
has been completed, the core fixing member 26 is 
forced and placed between the leg of the magnetic 
core 1 and the bobbin 4. Specifically, the core 
retaining portion 26a of the core fixing member 26 
is fitted on the leg of the magnetic core 1 while the 
bobbin retaining portion 26b of the core fixing 
member 26 Is fitted into the gear 3 on the bobbin 
4. At this time, the engagement teeth 26d on the 
bobbin retaining portion 26b of the core fixing 
member 26 mesh with 'the teeth of the gear 3 on 
the bobbin 4. As a result, the magnetic core 1 and 
the bobbin 4 are fixed to each other by the core 
fixing member 26. 

DESCRIPTION OF THE FIFTEENTH PREFERRED 
EMBODIMENT v; 

Fig. 46 shows a fifteenth embodiment of this 
invention which is similar to the embodiment of 
Figs. 44 and 45 except for design changes in- 
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dicatetl hereinafter^ In the. embodiment of Fig. 46 fl 
the angular positions v bf a 'magnetic, core .,1 ar$ aV 
core Fixing member 26 . relative, to. a "bobbin, 4 : £re'' 
changed frarp those in the embodimWx>f ^ Figs? 44' 
and 45 so that a. line filter is of a horizontal type., 

DESCRIPTION OF THE SIXTEENTH P RFFFRRPn 
EMBODIMENT ; ' . [ " ' 

Fig. 47 shows a sixteenth, embodiment of, this y . 
invention which is ^similar to' the embodiment of ' 
Figs. 36-38 except for design changes indicated 
hereinafter. A line filter according to the embodi- 
ment of Fig. 47 is of a vertical type.; la the embodi- 
ment of Fig. 47, a magnetic core 1 and a bobbin 4 
are fixed, to eacb other, by a cpre fixing member 27/ 
As shown in Figs. 47 and> 48,; the core fixing 
member 27 has a! U-shaped configuration Jcorre- " "': 
spondjng to the, cohf igyration^ the cpmbina^pn Pf 
a leg and yokes of the magnetic, core 1- The core 
fixing member 27 has recesses for accommodating 
the leg and the yokes of the magnetic core 1 
Outer faces of end collars of the bobbin 4 have 
parallel grooves 4b into whictilnner edges of arms 
of the core fixing member 27 can fit. 

Alter assembly of the magnetic core 1, the, 
bobbin 4, filter windings 5, and metal terminals 7 
has been completed, , the core fixing member 27 is 
forced and placed around the leg and the yokes of 
the magnetic core 1 while the inner edges of the 
arms of the core fixing member .27 are, fitted into 
the grocwe£4b in $e outer faces of the end collars 
of the bobbin 4. As a result, the magnetic core 1 
and the bobbin 4 are fixed to each other by the 
core fixing member 27. 
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DESCBIPTION OF THE SEVENTEENTH PRE- 
FERRED EMBODIMENT ~~ ' 



Fig. 49 shows a seventeenth embodiment of 
this invention which is simiiair to the ornament of 
Figs. 47 and 48 except for design changes in- 
dicated hereinafter. In the embodiment of Fig. 49^ 
the angular: positions of a magnetic core 1 and a 
core fixing member 27 relative to a bobbin 4 are 
changed from those in the embodiment of Figs. 47 
and 48 so that a line filter is of a horizontal, type. 



EIGHTEENTH PRE- 



DESCRIPTlblN OF THE 
FERRED EMBODIMENT " 

As shown in Fig. 50 t a line filter includes a 
magnetic core 1. As shown jn Figs, 51 and 52,.the 
magnetic core 1 has a rectangular clps^dTlpop con- 
figuration with a single .opening^ . Specifically, the 
magnetic core 1 has a pair of opposing legs 1a and 
1b, and a pair of .opposing yokes /tc and^con-!/ 
necting the legs 1a and 1b. The legs 1a and lb, 
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and the yokes 1c and; Id are integral with each 
other. The leg, 1a and the yokes 1c and 1d have a 
rectangular :: crpss-section and a-uniform thickness. 
The leg 1b has an approximately circular, cross- 
section. Jhe. cross-sectional area of the leg lb Is 
approximately equal to the cross-sectional area of 
the leg 1a and the yokes 1c and Id. The leg 1b 
has a thickness .smaller than the thickness of the 
leg 1a and the .yokes -1c and id. The core 1 is 
made of high-permeability magnetic materia! such 
as ferrite. « 

As shown in- Fig: 50. a . cylindrical bobbin 4 is 
positioned around the leg 1b of the magnetic core 
1. A central; portion of the bobbin 4 is provided with 
a gear 3. As shown u'n, Fig. 53. the bobbin 4 is 
divided into two semicylindrical molded halves 
made of resin. During assembly of the line filter 
separate bobbin halves are placed around the leg 
1b of the magnetic core 1 and are then combined 
into a cylindrical bobbin rotatable about the leg lb 
of the magnetic core 1., The bobbin halves have 
engagement portions fittable to each other. When 
the bobbin -halves are combined, the engagement 
portions of the bobbin halves are fitted to each 
other so that the bobbin halves can be secured to 
each other. { 

The bobbin 4, has two grooves for accom- 
modating windings; During, assembly of the line 
filter, ends of, copper wires covered with insulating 
films are connected to the bobbin 4, Then, a suit- 
able drive mechanism, (not shown) is set into en- 
gagement with the gear 3 on the bobbin 4. As the 
bobbin s is rotated, relative to the magnetic core 1 
by the drive mechanism, the wires are. automati- 
cally wound on : the bobbin in : equal circumferential 
directions to form . two fitter windings 5. End collars 
of the bobbin 4 have holes extending therethrough. 
After the wires r have ; been successfully wound on 
the bobbin 4. metal terminals 7 are fitted into the . 
respective holes in the -bobbin collars so that the 
metal terminals 7 are secured* to the bobbin 4 
Opposite ends , 6 of the . wires are wound on the 
metal terminals 7 respectively, and are mechani- 
cally and electrically connected to the metal termi- 
nals 7 by, for example, solder. 

The filter windings 5, the metal terminals 7, 
and the connections therebetween may also be 
provided as, .follows. Before the execution of a 
process of winding the copper wires; on the bobbin 
4, the .metal, terminals, 7 are inserted into the re- 
spect! ve v holes jn.the bobbin collars to an extent 
such that portions of. .the^metaJ terminals 7 which 
emerge from outer surfaces of the bobbin collars 
will not interfere with rotation of the bobbin 4 rela- 
tive to the magnetic core 1, Then, the process of 
winding v the ; copper ; wires on. the bobbin 4 to form 
the filter windings 5 is executed while the bobbin 4 
is rotated relative to the magnetic core 1. After the 
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wires have been successfully wound on the-bobbin ' 
4, the metal terminals 7 are shifted relative to the v 
bobbin collars by a desired distances Subsequent-; ' ! 
ly, opposite ends 6 of the wires are wound on the ; ' - 
metal terminals 7respectively,>and are mechani- - s 
cally and electrically connected to the metal termi- 
nals 7 by; for example; solder. i ^ ^ ' ' : 

During assembly of the line filter; ^theeombiria- 
tion of the magnetic core 1 , : the bobbin 4/ the filter- 
windings 5, and the metal terminals 7 is placed into ' 10 
and fixed to a molded casing 15 via a bottom r 
opening thereof. The casing 15 is made of resin: 

The. casing ,15 may be omitted. In this case, 
the magnetic core 1- ahd the bobbin 4 are bonded 
together by a suitable device or adhesive.^ -Vis 

DESCRIPTION OF THE NINETEENTH ' - PRE- ; 
FERRED EMBODIMENT ~ _ ^ ~ ' 

A nineteenth 'embodiment of this invention is 20 
similar to the embodiment of Figs. 50-54 except for 
design changes: t indicated hereinafter. 'The -nine- v 
teenth embodiment includes a magnetic core ; 1 
modified from that in the embodiment of Figs: 50- %s 

As shown in Fig. 55, the magnetic core 1 in the 
nineteenth embodiment- has a rectangular closed- 
loop configuration with a single opening. Specifi- 
cally, the magnetic core 1 has a pair of opposing' 
legs 1a and 1b, and a pair of opposing yokes 1c ao 
and 1d connecting the legs 1a and 1 b. The legs 1 a i: 
and 1b, and the yokes 1c and 1d are integral with 
each other. The leg 1 a and the yokes 1c and 1d " 
have a rectangular cross-section and a' uniform : 1 
thickness. The- leg 1b has a rectangular cross- ji 35 
section: The cross-sectional area of the leg 1b is r 
approximately^ equal; to the cross-sectional airea of 
the leg 1a and the yokes 1c and id: The leg 1b 
has a thickness^ smaller than the thickness of the ; 
leg 1a and- 'the yokes 1c and Id. The core 1 s is 4o 
made of high^permeability magnetic material such 
as ferrite. A cylindrical bobbin is positioned around : 
the leg 1b of the magnetic core 1;^ 

DESCRIPTION OF THE TWENTIETH PRE- " 
FERRED EMBODIMENT • 

As shown in Fig. 56, a line filter includes at- 
magnetic core 1/ As shown in Fig: 57, the magnetic 1 
core 1 has a shape of a character in 'other ■> 50 
words, the magnetic core 1 has a rectangular con- ■ v 
figuration with two openings: Specifically, the mag-' v; 
netic core 1 has^a central leg 1b, two side legs la r v 
and 1c, and two Vokes 1d and 1e connecting the 
legs 1a; 1b, and 1c The legs 1a, 1b. and 1c, arid 55 
the yokes Id and- 1e are integral with each other.' j 
The side legs 1a and 1c, and the yokes 1d^ and te - 
have a rectangular cross-section and a uniform 



thickness. The central leg 1b has an 1 approximately 
circular crdss^section. The cross-sectional area of 
the central leg lb is approximately bqual to twice 
the cross-sectional area of the side legs 1 a and 1c, 
and the yokes 1d ahd'ie. the central ie^ 1b has a 
thickness smaller than the thickness , of the side 
legs 1a ^d'1'c, : and the yokes id and 1e. the. core 
1 is made of high-permeability magnetic material 
such as ferrite. 

As shown in Fig 56i a cylindrical bobbin 4 is 
positioned around the central leg 1b of the mag- 
netic corb ; 1. An; fend of the bobbin $ is provided 
with a gear 3. -trie 'bobbin 4 is divided into two 
semicyliridr'ical molded halves made of resin Dur- 
ing assembly of the line filter, separate bobbin 
halves are piaced around the central leg 1b of the 
magnetic core 1 and are then combined into a 
cylindrical bobbin rotatable about the central leg 1b 
of the magnetic core 1 the bobbin halves have 
engagement portions finable to each other When 
the bobbin halves are combined, thb engagement 
portions of the bobbin halves are fitted to each 
other so that the bbbbih halveis can be/sbcureti to 
each other; \ 

The bobbin 4 has two grooves for accom- 
modating windings. During assembly of the' line 
filter, ends of copper wires covered with insulating 
films are connected to the bobbin 4 Then a suit- 
able drive mechanism (not shown) is set into en- 
gagement witK the gear 3 oh the bobbin 4. As the 
bobbin 4 is rotated relative to the magnetic core 1 
by the drive mechanism, the wires are automati- 
cally wburid on the bobbin in egual circumferential 
directions tb form twb "filter windings 5. After the 
wires have been successfully wound on the bobbin 
4, opposite ends of the wires are wound on metal 
terminals 7 respectively and are mechanically and 
electrically connected to the metal terminals^ by, 
for example, solder. At a final stage of the assem- 
bly of the r line filter, the' magnetic Core V and the 
bobbin 4 are bonded together by a suitable device 
or adhesive. 

DESCRIPTION OF THE TWENty- FIRST PRE- 
FERRED EMBODIMENT 

A twehty-fir^t embodiment of this invention is 
similar to the embodiment of Figs. ,56 and ,5,7, 
except for design Whahiges indicateyJ hereinafter.; 
The twenty-first embodiment includes a magnetic 
core 1 modified from that in the embodiment of 
Figs. 56 and 57. 

As shown in Fig. 58,; the' maghetic cor? 1 in the 
twenty-first embodiment has a shape of a character 
"B". Specifically, the magnetic core 1 has a cen- 
tral leg lb, two side legs Ta and 1c, and two yokes 
1d and 1 e connecting the legs i al 1 b, arid ic. The 
legs 1a, 1b, and 1c, and the yokes 1d and 1e arei 
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integral with each other. The side legs, 1a> and lev .r" 
and the .yokes; i d and 1e. have a rectangular cross- 
section and a uniform thickness. The central leg 1b j 
has a. rectangular: cross-section. The cross-sec- 
tional area of the central : leg J b ; is approximately . 5 
equal to twice, the , cross-sectional area> of the side 
legs 1a and; 1c, ..and the yokes Id and. 1e., The 
central leg 1b has a thickness ^smaller , than the - 
thickness of the side Jegs la and 1c, and the yokes v 
id and ; 1e. The core 1 is made of high-permeability 10 
magnetic material such ^as ferrite. A cylindrical bob- 
bin 4 is positioned around the central, leg 1b : of ;the : 
magnetic core.1. . v^*.*;^ .v.* 

A line filter includes a magnetic core having a 
leg. A bobbin is placed around the leg of the 15 
magnetic core. The bobbin has end collars pro- 
vided with projections respectively. A pair of win- 
dings are provided on the bobbin. A molded casing 
made of resin houses the magnetic core, the bob- 
bin, and the windings. The casing has movable 20 
tongues which engage the projections on the bob- 
bin collars to fix the bobbin to the casing. The 
casing has inner surfaces formed with ribs which 
engage the magnetic core to fix the magnetic core 
to the casing. The casing has an L-shaped mov- 25 
able member extending from a ceiling thereof and 
engaging the magnetic core to fix the magnetic 
core to the casing. 

Claims 30 

1. A line filter comprising: 

a magnetic core having a leg; 

a bobbin placed around the leg of the 
magnetic core and having end collars provided 35 
with projections respectively; 

a pair of windings provided on the bobbin; 

and 

a molded casing made of resin and hous- 
ing the magnetic core, the bobbin, and the ao 
windings; 

wherein the casing has movable tongues 
which engage the projections on the bobbin 
collars to fix the bobbin to the casing, and the 
casing has inner surfaces formed with ribs 45 
which engage the magnetic core to fix the 
magnetic core to the casing, and wherein the 
casing has an L-shaped movable member ex- 
tending from a ceiling thereof and engaging 
the magnetic core to fix the magnetic core to 50 
the casing. 

2. The line filter of claim 1 , wherein the casing is 
made of a mixture of resin and magnetic pow- 
der. 55 

3. A line filter comprising: 

a magnetic core having a leg; 



1 - a bobbin . placed around the leg of the 
magnetic core and having end collars; 

metal terminals provided on the end col- 
lars of the bobbin; 

a pair of windings provided, on the bobbin 
and having ends connected to the metal termi- 
nals respectively; ; , • 

a molded casing made of resin and hous- 
ing the magnetic core, the bobbin, and the 
windings, the casing having ribs which engage 
the bobbin to fix the bobbin to the casing; and 

mounting pins provided on the ribs and 
projecting from the casing. 

4; A line filter comprising: • 

v a magnetic core having a leg; ■:»-.• 
a bobbin : placed around the leg of the 
magnetic core; ...*■/■■■ . 

a pair of windings provided on the bobbin; 
and> • > ■ .7 .=•• . . ; - t . < -. , .. .. 

a casing which houses the magnetic core, 
the bobbin, and the windings, the casing hav- 
ing radiating apertures located above the win- 
dings, to ^facilitate: escape of heait from the 
bobbin through the casing. 

5. A line filter comprising: 

a magnetic core having a leg; . 

a bobbin placed around the leg of the 
magnetic core and having end collars provided 
with first projections and second projections; 

a pair of windings provided on the bobbin; 
and < \.,\ ■ ...-*-.: • 

a casing which houses the magnetic core, 
the bobbin; and the. windings, the casing hav- 
ing apertures into which the first projections on 
the end collars of the bobbin fit; 

?i wherein the second projections on the end 
collars of the bobbin extend downward and 
have;;lowermost flat surfaces flush with lower- 
most surfaces of the casing.* 

6. A line filter comprising: 

a magnetic core having a leg; 
i a bobbin placed around the leg of the 
magnetic < core vand having end collars, inter- 
mediate .collars; and R portions extending 
along bases of the intermediate collars to re- 
inforce the^jntermediate collars, the end collars 
being provided with projections* and holes, the 
end collars being further provided with taper 
portions located between -the projections and 
ends of the 'holes, the intermediate collars be- 
ing provided with grooves ; ; 

metal terminals fitting into the holes in the 
end collars of the bobbin; and- 

a pair of windings provided on the bobbin 
and having ends which are supported on the 
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intermediate collars at the grooves thereof and 11. 
are connected to the metal terminals; o , ; r 

7. A line filter comprising: ' ■< > v<*. 

a magnetic core having a leg; • s 

a bobbin placed around: the leg of \* the * 
magnetic core and having a gear; >■ r ;a : • v . ? 

a pair of windings provided on the bobbin; 
and- ; .. - : - € v*:^ rv"* 1 

a band ^engaging the gear and . the \mag- > w 
netic.cpre . to fix; the gear and the- magnetic- 
core to each other. — v ; 4 * 

& A line filter comprising: 

a magnetic core having a leg; > is 
a bobbin placed around cthe leg -^of the 
magnetic core and: having end collars, wherein 
outer end faces of the end collars ; have 
grooves; »■ , ■-■ -c- •■' ! ---' - : - « • 

a pair of windings provided on the bobbin; . 20 
and-. > ■: <v ■ 

, a retainer holding thevmagrietic core and 
having portions j fitting into the j: 1 groove in . the- 
end collars ofthe bobbin so that the retainer is 
fixed to the bobbin. < v> • .: *> 25 



An inductive device comprising: 1 

a magnetic core having first and second 
portions; ' : ^ : 

a bobbin extending around the first portion 
of the magnetic core and having a step; 

a winding extiending on the bobbin; and 
* a casing which houses the magnetic core, 
the bobbin, and the winding, wherein the cas- 
ing has a step -engaging the step of the bobbin 
to fix the bobbin to the- casing, and the casing 
has a projecting engagement portion which 
engages the second- portion of the magnetic 
core to fix the magnetic core to the casing. 



A line filter comprising: ; < ^ : 

a magnetic core having a rectangular con- 
figuration with a single opening; the magnetic 
core having first and > second opposing: legs 
and first and second opposing yokes connect- v 
ing the .first and second legs/ the first and 
second legs and the first and second yokes 
being integral with each others wherein the first 
leg and the .first and>second yokes have thic- 
knesses greater than a thickness of the second 
leg, and the first and second legs and the first 
and second yokes have cross-sectional areas 
approximately equal to each other; 

a bobbin placed around the second leg of 
the magnetic core; andn 

a pair of windings provided on the bobbin. 
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10. A line filter comprising: -+<^/< 

a magnetic .core being of a shape of a as 
character ra n and^ having a central jleg,vtwo 
side legs* and two . yokes connecting *the cen- 
tral and side legs, .the central and "side ^ legs • 
and the yokes being integral n^with each iother, 
wherein the : side legs and ■ ;the yokes have so 
thicknesses greater than a thickness < of the 
central leg; and ;the side legs and the yokes 
have crossrsectibnal areas approximately equah 
to a half of a cross-sectional area of the central 
leg;; :•: .< • >,:. ■■ -A ."m wx$: 55 

a bobbin placed around the central :• leg of 
the magnetic core; and - ; c •■ 

a pair of windings provided on the bobbin. 
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